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XAC DINH KHA NANG KHANG KHANG SINH (KIEU HINH, KIEU GEN)
CUA CAC CHUNG PASTEURELLA MULTOCIDA PHAN LAP TU LON
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TOM TAT

Chung t6i kiém tra kha ning man cam cta 83 chung P. multocida véi 15 loai khang sinh khac nhau.
Két qua nghien ctru cho théy, cac ching dugc kiém tra khang véi amoxicillin (75,9%), tetracycline
(59%), tiép theo 1a kanamycin (15 7%), amikacin (15,7%), gentamicin (14,5%), amplcllhn (9,6%) va
erythrornycm (9,6%). Dudi 5% s6 ching kiém tra khang v6i chloramphenicol (4,8%). Tat ca cac ching
déu man cam véi cac loai khang sinh: cephalexin, cefortaxime, ceftriaxone, ofloxacin, pefloxaxin,
ciprofloxacin va enrofloxaxin. Két qua kiém tra sy ¢6 mat ciia cac gen khang ampicillin, gentamicin,
chloramphenicol va tetracycline cho thiy 63/83 ching mang it nhat 1 gen khéng lai 4 khang sinh néu
trén. Trong s6 83 ching P. multocida kiém tra c6 12 ching mang gen Bla_TEM va/hodc Bla ROBI1;
5/83 chung duong tinh véi gen floR; 52/83 chung mang it nhét 1 trong 3 gen khang tetracycline (tetB,
tetH, va tetO) trong d6 gen fetB 1a phd bién nhat (38/52), tiép theo 1a gen fetH (18/52) va gen tetO
(4/52); 12/83 chung mang gen aacA. Trong s6 63 chung mang gen khang khang sinh c6 8 chung ciing
mot luc mang nhiéu loai gen khang khang sinh khac nhau. C6 su tuong quan thuan giita kiéu gen va
kiéu hinh trong s6 cac chung khang gentamicin va tetracycline, ¢ 7/12 ching khang gentamicin mang
gen aacA va 39/49 ching khang tetracycline mang it nhat 1 trong 3 gen (tetB, tetH va tetO).

Tir khéa: Khang khang sinh, ching P. multocida, kiéu gen, kiéu hinh.

Determination of antibiotic resistance (phenotype and genotype) of
Pasteurella multocida isolated from swines
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Tran Xuan Hanh, Nguyen Thi Thinh

SUMMARY

We investigated the antimicrobial susceptibility of 83 P. multocida strains with 15 different
antibiotics. The studied results showed that P. multocida strains were resistant to amoxicillin
(75.9%), tetracycline (59%), and followed by kanamycin (15.7%), amikacin (15.7%), gentamicin
(14.5%), ampicillin (9.6%) and erythromycin (9.6%). Less than 5% of the strains were resistant
to chloramphenicol (4.8%). All of the 83 strains were susceptible to: cephalexin, cefortaxime,
ceftriaxone, ofloxacin, pefloxaxin, ciprofloxacin and enrofloxaxin. The results of Polymerase Chain
Reactions (PCR) detecting ampicillin, gentamicin, chloramphenicol and tetracycline resistance
genes showed that 63 out of 83 P. multocida strains carried at least one of four antibiotic resistance
genes. Among 83 strains tested: 12 strains harbored Bla_TEM and/or Bla_ROB1gene; 5 strains
possessed floR resistance gene; 52 strains carried at least one of three tetracycline resistance
genes (tetB, tetH, and tetO), of which tetB resistance gene was the most prevalent (38/52),
followed by tetH (18/52) and tetO (4/52) resistance genes; and 12 strains were positive for aacA.
There were 8 out of 63 strains carried several antibiotic resistance genes in each. There was a

' B6 mon Cong nghé sinh hoc, Phan vién Tha y mién Trung
2 Cong ty Navetco
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positive correlation between phenotype and genotype in the strains resistant to gentamicin and
tetracycline as 7 out of 12 strains resistant to gentamicin carried aacA gene and 39 out of 49 strains
resistant to tetracycline harbored at least one of three resistance genes (tetB, tetH and tetO).

Keywords: Antibiotic resistance, P. multocida strain, genotype, phenotype.

I. PAT VAN DE

O nudc ta, bénh tu huyét trung lon trudc day
xdy ramanh ¢ cac tinh phia Nam vaxay ralé té &
céc tinh phia Bic. Trong nhimng nam 70, c6 80%
s6 6 dich va 84% sd gia suc thiét hai do bénh tu
huyét tring thudc vé cac tinh & phia Nam. Dén
nhitng nam 90, phan b6 dia 1y ctia bénh nghiéng
vé c4c tinh phia Bic, sb dia phuong ¢6 dich tu
huyét tring ciing tang 1én nhiéu, hang nim co6
20 - 25 tinh théng bdo c6 bénh luu hanh (Bui
Quy Huy, 1998). Mac du khang sinh da duogc
str dung rong rai dé diéu tri bénh tu huyét tring
trén lon, nhung viéc sir dung bura bai dan dén
tinh trang khang thudc trong cac chiing vi khuan
gay bénh (Kumar va cs., 2009; Shivachandra va
cs., 2004; Tang va cs., 2009), anh hudng dén
phac dd diéu tri (Kehrenberg va cs., 2001). Mt
khac, tinh trang khang khang sinh & cac ching
vi khuan giy bénh c6 ngudn gbc tir dong vat
va moi truong di dugc cong nhan 1a van dé
toan cau ddi véi sirc khoe con ngudi (White va
cs., 2002). Mot sb nghién ctru da ching minh
rang viéc sir dung khang sinh khong dung cach
lam tang nguy co vi khuan khang thudc va lam
tang kha nang lan truyén cac gen khang khang
sinh ndm trén plasmid, integron va transposons
(Hunt va cs., 2000; Kehrenberg va cs., 2001).
Kha nang khang khang sinh cta cic chung
Pasteurella multocida thay d6i tuy theo ngudn
gbc vat chu, thoi gian nhiém bénh, vi tri dia
ly, tién str tiép xuc voi khang sinh va kha ning
tiép nhan gen khang khang sinh tir vét chi khac
(Kehrenberg va cs., 2001). Trong nghién ctru
ndy, chung t6i khdo sét tinh man cam khang sinh
va sy ton tai ciia mot s6 gen khang khang sinh &
cac chung P. multocida phan lap tai Viét Nam.
Két qua thu dugc gitip chung ta danh gia chinh
xac vé tinh trang khang khang sinh & céc ching
vi khuan P. multocida noi riéng va vi khuan gay
bénh néi chung tai Viét Nam. Day 1a co s¢ dé diéu
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chinh vi¢c lua chon va sir dung khang sinh hop ly
va hiéu qua trong diéu tri bénh tu huyét trung do vi
khuan P. multocida gy ra & lon. Dong thoi 1a canh
bao cho tinh trang lam dung khang sinh trong cong
tac phong trtr bénh cho vat nudi hién nay.

I. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. N¢i dung nghién ciru

- Xac dinh tinh man cam cua cac chung vi
khuan P multocida phan 1ap duoc véi 15 loai
khang sinh khac nhau.

- Xac dinh céac gen khang khang sinh thude
nhém B-lactam, tetracycline, chloramphenicol,
gentamicin.

2.2. Vat liéu nghién ciru

- Ching vi khuan: 83 chung vi khuan P
multocida dugc cung cap boi cac Chi cuc Thi
y ving, Trung tim chan doan tha y trung wong,
cong ty NAVETCO. Cac chung giéng hién tai
duogc luu giir trong glycerol 30% va bdo quan &
-80°C tai Phan vién Tha y mién Trung.

- Cac dia gidy tam khang sinh duoc cung
cip boi hing Oxoid gém: amikacin (30pg),
ampicillin (10pg), amoxicilin (10pg), cephalexin
(30ug), cefortaxime (30ng), ceftriaxone (30),
erythromycin  (15pug), kanamycin  (30pg),
gentamicin (10pg), ofloxacin (5pg), pefloxaxin
(5png), ciprofloxacin (5ug), enrofloxaxin (5ug)
chloramphenicol (30ug), tetracyline (30pg).

Maoi truong héa chat nudi cdy vi khuan: BHI
(Brain Heart Infucsion) va TSA agar bd sung
10% mau tho nudi cdy vi khuan P. multocida.

Céc cap moi sir dung cho phan g xac dinh
cac gen khang khang sinh dugc cung cip boi
cong ty 1st BASE - Singapore.
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Bang 1. Cac cap moéi sir dung trong phan trng PCR dé xac dinh gen khang khang sinh

Nhom

San pham

khang sinh Gen Trinh tw nucleotide PCR (bp) Trich dan
5-GAGTATTCAACATTTTCGT-3’
it Bla_TEM 5. ACCAATGCTTAATCAGTGA-3 852
-lactam
5-CATTAACGGCTTGTTCGC-3’
Bla_ROBT 5-CTTGCTTTGCTGCATCTTC-3 856
tolB 5-CCTTATCATGCCAGTCTTGC-3 774 Dayao va cs.
5-ACTGCCGTTTTTTTCGCC-3 (2016)
. 5-ATACTGCTGATCACCGT-3’
Tetracycline tetH 5 TCCCAATAAGCGACGCT-3' 1076
tetO 5-TAACTTAGGCATTCTGGCTC-3 1801
5 TCAAGCAGACTCCCTGCCCATTTGT-3
Chloramohenicol foR 5-CACGTTGAGCCTCTATATGG-3 885 Ahmed va cs.
P 5-ATGCAGAAGTAGAACGCGAC-% (2007)
Gentamicin aacA4 5’-CTCGAATGCCTGGCGTGTTT-3’ 482 Wang va cs.
5’TTGCGATGCTCTATGAGTGGCTA-3’ (2017)

2.3. Phuwong phap nghién ciru

Pénh gia tinh man cam cua vi khuan voi
khang sinh: duoc thuc hién theo phuong phap
khuéch tan trén thach theo hudng dan ctia Vién
tiéu chuan lam sang va xét nghiém Hoa Ky
(Clinical and Laboratory Standards Institute,
2013). Cac chung vi khuan duoc nudi cdy trén
mdi trudng BHI cho dén khi mat do té bao dugc
xéc dinh bang cach do gia trj OD,, dat = 0,5
thi duoc trai déu trén cac dia thach TSA duoc bd
sung 10% mau tho, dé kho trong vai phut. Cac
dia gidy tam khang sinh dwoc dit trén bé mat
dia thach, u ¢ nhiét d6 37°C trong 18 gio. Cac
vong trc ché sinh truong duge do bang thudc.
Céc chung duoc phan loai 1a nhay cam, trung
gian va khang khang sinh dua trén tiéu chudn
duong kinh vong khang khuan dugc cung cap
boi CLSI (2013).

Xac dinh gen khang khang sinh bang phan
tmg PCR: Phuong phap chiét tach DNA,
thanh phan cua phan tmg PCR, chu trinh nhiét
dé xac dinh cac gen Bla TEM, Bla ROBI,
tetB, tetH, tetO duogc thuc hién theo nhu mo
ta cua Dayao va cs. (2016); gen floR va aacA4
lan lugt theo mo ta cia Ahmed va cs. (2007),
Wang va cs. (2017).

III. KET QUA VA THAO LUAN
3.1. Két qua khang sinh d

83 chung P. multocida phan lap tur lon
bi bénh tu huyét trung dugc kiém tra tinh
man cam véi 15 loai khang sinh (bang 2).
Két qua cho thdy phan 16n cac chung dugc
kiém tra déu khang v&i amoxicillin (75,9%),
tetracycline (59%), tiép theo 1a kanamycin
(15,7%), amikacin (15,7%), gentamicin
(14,5%), ampicillin (9,6%) va erythromycin
(9,6%); dudi 5% sb ching kiém tra khang
véi chloramphenicol (4,8%). Tat ca cac
ching déu man cam voi cac loai khang
sinh: cephalexin, cefortaxime, ceftriaxone,
ofloxacin, pefloxaxin, ciprofloxacin va
enrofloxaxin. Cho dén nay, khang sinh vin
1a cong cu hiéu qua nhat dé diéu tri bénh tu
huyét trang do vi khuan P. multocida gay ra.
Trong nghién ciru nay, ching t6i nhan thiy
cac loai khang sinh man cam nhat d6i voi cac
chung P. multocida phan 1ap tir lon bi bénh
la: cephalexin, cefortaxime, -ceftriaxone,
ofloxacin, pefloxaxin, ciprofloxacin va
enrofloxaxin. Pay la cac loai khang sinh
cling da dugc bao cio la rat nhay cam voi
cac chung P. multocida phan lap tu lon bi
bénh & Phap (Lion va cs., 2006) va Trung
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Quéc (Tang va cs., 2009). Ty 1& cic chung
khang lai v&i mot s6 khang sinh thong dung
nhu kanamycin, amikacin, gentamicin,
ampicillin, erythromycin tir 9,6%-15,7% s0
chung kiém tra. Do do, néu sir dung cac loai
khang sinh nay dé diéu tri bénh do vi khuan
P. multocida thi hi¢u quéa s€ khong cao. Ty
1¢ 16n cac chung P. multocida phan lap tu
lon bi bénh ty huyét tring khang lai khang
sinh amoxicillin va tetracycline da dugc bao
cao tai Cuba (Espinosa va cs., 2012), Trung
Quéc (Tang va cs., 2009) va Dai Loan (khang
amoxicillin). Trong nghién ctu nay, chuing
t6i nhan thy phan 16n cac chung P. multocida
phan lap ¢ Viét Nam ciling khang lai véi
amoxicillin (75,9%) va tetracycline (59%).

Nguoc lai, da sé cac chung P multocida
phan lap tir lon tai Brazil lai man cam véi
amoxicillin va tetracycline (Espinosa va cs.,
2012; Furian va cs., 2016). Piéu nay c6 thé
giai thich la ty 1€ khang khang sinh cua céc
ching P. multocida thay doi tuy theo ving
dia 1y khac nhau cling nhu cac phuong phap
va loai khang sinh da duoc su dung trudc
d6 & cac ving nhat dinh. Chloramphenicol
1a khang sinh di bi cdm st dung trong chin
nudi ¢ da sé cac qudc gia, trong nghién ciru
nay ching t6i chi tim thiy 4,8% s6 chung
khang lai v6i khang sinh nay. Két qua tuong
tu ciing dugc Petrocchi-Rilo va cs. (2019)
bédo céo tai Tay Ban Nha.

Bang 2. Tinh man cam khang sinh ctia 83 ching Pasteurella multocida

xac dinh bang phwong phap khuéch tan trén dia thach

TT Khang sinh Man cam Trung gian Khang

1 Amoxicillin 13 (15,7%) 7 (8,4%) 63 (75,9%)
2 Tetracycline 24 (28,9%) 10 (12%) 49 (59%)
3 Kanamycin 70 (84,3%) - 13 (15,7%)
4 Amikacin 68 (81,9%) 2 (2,4%) 13 (15,7%)
5 Gentamicin 71 (85,5%) - 12 (14,5%)
6 Ampicillin 70 (84,3%) 5 (6%) 8 (9,6%)
7 Erythromycin 66 (79,5%) 9(10,8%) 8 (9,6%)
8 Chloramphenicol 79 (95,2%) - 4 (4,8%)
9 Cephalexin 83 (100%) - 0 (0%)
10 Cefortaxime 83 (100%) - 0 (0%)
11 Ceftriaxone 79 (95,2%) 4 (4,8%) 0 (0%)
12 Ofloxacin 83 (100%) - 0 (0%)
13 Pefloxaxin 83 (100%) - 0 (0%)
14 Ciprofloxacin 81 (97,6%) 2 (2,4%) 0 (0%)
15 Enrofloxaxin 83 (100%) - 0 (0%)

3.2. Két qua xac dinh cac gen khang khang sinh

Song song v6i kiém tra tinh man cam khang

sinh ctia cac chung P. multocida bang phuong phap

36

khéch tan trén thach, chiing t6i kiém tra sy luu
hanh cua cac gen khang ampicillin, gentamicin,
chloramphenicol va tetracycline bang phuong
phap PCR (bang 3).
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Bang 3. Sw phan bé ctia cac gen quy dinh tinh khang khang sinh amplcnlm chloramphenicol,
gentamicin, tetracycline va méi twong quan giira kiéu gen va kiéu hinh (n = 83)

Twong quan

Khéng sinh Gen khang khang sinh diiﬁ';ﬂt?r?h kiéu gen
va kiéu hinh
Ampicillin Bla_TEM 6 (7,2%)
Bla_ROB1 12 (14,5%)
Mang it nhat 1 trong 2 gen 15 (18%) 4/8 (50%)
Chloramphenicol floR 5 (6%) 1/4 (25%)
Gentamicin aacA4 7 (8,4%) 7/12 (58%)
Tetracycline tetB 38 (45,8%)
tetH 18 (21,7%)
tetO 4 (4,8%)

Mang it nhat 1 trong 3 gen

52 (62,65%) 39/49 (79,6%)

28 10 11 SfE) () bi

M H 1 2

|
o

Hinh 1. Két qua phan ¢mg PCR kiém tra gen
Bla_TEM va Bla_ROB1 & cac chiing P. multocida
M: thang chudn DNA (100bp), (-): déi chimg dm,
(+): doi ching dirong, 1-11: mau kiém tra

Kha nang khang khang sinh nhém B-lactam,
dién hinh 1a ampicillin & vi khuan gram 4m la
enzyme B-lactamase dugc ma hoa boi gen Bla
TEM hodc Bla ROBI. Trong s6 83 ching P
multocida kiém tra, 15 ching duoc x4c dinh duong
tinh voi gen Bla TEM va/hoac Bla ROBI. Su
twong quan gitra kiéu gen (khong c6 mat hodc co
mit ciia gen khang khang sinh) va kiéu hinh (kha
ning khang khang sinh khi kiém tra bang phuong
phép khéch tan trén thach) ciia ampicillin 1a khong
cao boi vi chi ¢o 4/8 chiing khang ampicillin (kiéu
hinh) mang gen Bla TEM va/hodc Bla ROBI.
Mbt nghién ciru trude day da ghi nhan rang tinh

khang ampicilin va penicillin & vi khuan gram 4m
chu yéu lién quan dén gen Bla TEM (Sundae va
Norstrom, 2006). Tuy nhién trong nghién ctru nay,
chting t6i d4 tim thay 6 va 12 trong s6 83 ching P
multocida co chita gen Bla TEM va Bla ROBI,
twong tmg. Két qua nay cua chung i cho thiy
rang Bla_ ROB1 méi chiém vai tro ndi troi quy
dinh tinh khang khang sinh B-lactam & vi khuan
P. multocida.

Florfenicol 1a mot din xuét flouride cua
chloramphenicol. Gen floR quy dinh kha nang
khang khang sinh florfenicol dong thoi ciing
khang chloramphenicol. Trong nghién ctlru
nay, 5/83 chung duoc xéc dinh duong tinh véi
gen floR nhung chi c6 1/4 ching khang véi
chloramphenicol (khi kiém tra bang phuong
phap khuéch tan trén thach) mang gen nay.
Gen floR duwgc phat hién lan dau tién vao
niam 1996 trén mot plasmid trong mam bénh
Photobacterium damselae subsp. Piscicida
(Kim va Aoki, 1996). Trong rghién ciru nay,
ching t6i dd tim thdy 5 chung P multocida
chira gen nay va chi c6 mot ching cho thiy
kleu hinh khang chloramphemcol Nguoc lai,
mdi twong quan giita kiéu gen va kiéu hinh cua
cac chung khang gentamicin 1a kha cao, c6 7/12
chung khang gentamicin mang gen aacA. Day
1a mot gen ma hoa enzyme bién ddi khang sinh
aminoglycoside va dugc xac dinh tham gia vao
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co ché khang gentamicin (Garneau-Tsodikovaa
va Labby, 2016). Gen nay dugc ghi nhén la
thuong xuyén dugc phat hién ¢ cac chung P,
multocida phan 1ap ¢ Trung Qudc (Tang va cs.,
2009). Tuy nhién, két qua cta ching t6i cho
thdy aacA4 it gap hon & cac chung P. multocida
vi chi c6 7/83 chung duong tinh véi gen nay
(bang 3).

Hinh 2. Két qua PCR kiém tra gen floR va
aacA4 & cac chung P. multocida
M: thang chudn DNA (100bp), ( ): doi chitng ém,
(+): doi chimg dwong, 1-11: mau kiém tra

Kha nang khang tetracycline cua cac ching
P. multocida duge x4c dinh chiu su kiém soét
cua cac gen fetB, tetH va tetO (Millan va cs.,
2009). Trong nghién ctru nay, ching t6i kiém
tra sy hién dién cua 3 gen nay ¢ 83 chung P,
multocida. Két qua cho thiy 52/83 ching P
multocida mang it nhét 1 trong 3 gen (tetB, tetH,
va tetO), trong d6 tetB 1a phd bién nhat (38/52),
tiép theo 1a tetH (18/52) va tetO (4/52). Su
tuong quan gitta kiéu gen va kiéu hinh cua céac
chung khéng tetracycline 1a kha cao, trong do
39/49 chung khang khi kiém tra bang phuong
phap khéch tan trén thach mang it nhét 1 trong
3 gen nay. Tuong tu nhu phat hién cua chung
t6i, mdi tuong quan manh mé giira kiéu gen va
kiéu hinh ciia tetracycline da dugc béo céo & cac
ching P. multocida & Uc (Dayao va cs., 2016)
va Tay Ban Nha (Petrocchi-Rilo va cs., 2019).
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Hinh 3. Két qua PCR kiém tra gen tetH,
tetB va tetO & cdc chung P. multocida
M: thang chudn DNA (100bp), (- ): doi chitng dm,

(+): doi chimg dwong, 1-11: mau kiém tra

Két qua thong ké tong quat cho thay, 63/83
ching mang it nhat 1 gen khang khang sinh
ma chang t6i kiém tra, diéu nay chimg to rang
nguy co xuét hién cac chung P. multocida khang
khang sinh tai Viét Nam 13 rit cao. Mt khac,
8 chung dugc x4c dinh mang nhiéu gen khang
khang sinh khac nhau (da khang), cé nghia la
ching c6 kha ning khang lai nhiéu loai khang
sinh khac nhau.

IV. KET LUAN

Cac chang P. multocida duoc kiém
tra déu khang voi amoxicillin (75,9%),
tetracycline (59%), tiép theo 1a kanamycin
(15,7%), amikacin (15,7%), gentamicin
(14,5%),ampicillin (9,6%) vaerythromycin
(9,6%). 63/83 chung mang it nhat 1 gen
khang khang sinh, diéu nay chung to ring
ty 1¢ khang khang sinh ¢ cac chung P.
multocida tai Viét Nam la rat cao. Trong
do, 8/83 chung cung mot lac mang nhiéu
loai gen khang khang sinh khac nhau, day
1a nhitng chung tiém an kha niang khang
nhiéu loai khang sinh khac nhau.
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